Abstract: Approaches to improve the governance of social-ecological systems are difficult to define in situations where governance is weak, i.e., those involving limited interactions between the actors, and weak management of natural resources. This paper analyzes an action research process implemented in the Chaouia coastal region of Morocco, where weak governance of the social-ecological system led to a groundwater and agricultural crisis. A dialogue between local actors was set up with the aim of identifying strategies to address the crisis. First separately and then together, farmers' groups and staff of public organizations analyzed the existing situation, scenarios for the future of the area, and strategies to cope with the crisis. Contrary to the expectations of the participants, farmers and staff of public organizations had productive discussions. This approach clarified how social learning can be achieved and governance improved in this situation of weak governance.
Introduction
Weak governance of social-ecological systems poses challenges for both policy makers and researchers. Governance of social-ecological systems can be understood as the range of political, social, institutional, economic and administrative structures and processes that are in place to manage such systems (adapted from Rogers and Hall 2003) . Bad, poor and weak governance have often been used as synonyms and defined in opposition to good governance, i.e., when the characteristics used to define good governance (e.g., Rametsteiner 2009 ) are not met. In cases where poor governance was defined per se (Armstrong 1994) , the proposed definition was broad, with no specific reference to natural resources.
Here, we propose a more explicit definition of weak governance of social-ecological systems, i.e. the occurrence of weak interactions between the actors who use natural resources and the actors in charge of the management of these resources and of activities related to the use of the resources. These weak relations lead to insufficient management of natural resources and their uses, and sustainable management of the system is rarely discussed. Such weak interactions often stem from one or more of the following characteristics of the socialecological system: i) the actors' limited capacity to interact with others, ii) the actors' limited interest in being involved in the management of the social-ecological system and limited trust between the actors concerned, and iii) difficult and costly implementation of direct control of natural resources use. Our definition differs from the definition of poor governance cited by Armstrong (1994) : "Arbitrary policy making, unaccountable bureaucracies, unenforced or unjust legal systems, the abuse of executive power, a civil society unengaged in public life, and widespread corruption". The definition cited by Armstrong refers to existing but dysfunctional institutions and relations between actors.
The governance of social-ecological systems involving groundwater use can often be considered as weak in developing countries (Shah 2009 ). This resource has specificities, such as unclear boundaries, a time lag between the cause and when overexploitation and pollution become apparent, and the high cost of measuring individual use when there are many users, all of which make it particularly difficult to manage (Theesfeld 2010) . In developing countries, thousands and sometimes millions of farmers informally pump from the same aquifer. Farmer-led regulation of groundwater use has been observed in cases where the aquifer was smaller than 3,000 ha (van Steenbergen 2006) . However, in the case of larger aquifers, community-based management of groundwater faces many constraints and sustainable groundwater management requires active collaboration between public authorities and water users (Ross and Martinez-Santos 2010) . In large-scale aquifers in South Asia, the limited capacities of the public organizations responsible for water resource management have been compounded by lack of strong and representative associations of groundwater users. In these cases, the few policies set up to face groundwater overuse have usually been designed by governments with limited involvement of local actors (Shah 2009 ).
Possible ways to start improving weak governance of social-ecological systems are not easy to determine. Many theories of natural resources management assume that a series of elements defined as the "building blocks" of good governance are within reach. This was the case of Ostrom (1990) , who considered that it was generally possible to create tools to monitor the use of natural resources, or to get resource users sufficiently organized to participate in the design of management rules. These theories provide limited guidance about where to start in order to improve the governance of the social-ecological systems when these building blocks are not within reach, at least not in the short term.
To help identify such ways, it may be useful to analyze the relevance of social learning, which has received increasing attention as a key component of sustainable natural resources management in recent years (Muro and Jeffrey 2008) . Social learning can be defined as a "process of communicative action where multiple actors collectively learn about and develop an understanding of each others' interests, concerns, and preferences through dialogue and deliberation, thereby opening up new opportunities to arrive at a shared diagnosis of a specific environmental situation as a precursor to agreeing upon interventions and solutions" (Muro and Jeffrey 2012) . Rist et al. (2006) found that social learning can help challenge stakeholders' assumptions and increase their understanding of the issues involved. Social learning can also help build trust among stakeholders and lead to concrete improvements in the management of water resources (Mostert et al. 2007 ).
Such a concept may inform approaches aimed at reinforcing governance in situations where governance is initially weak, as social learning strengthens relations between actors. However, implementing social learning in situations of weak governance cannot be taken for granted. As mentioned above, the actors' limited capacity or interest in interacting with other actors to manage the social-ecological system often leads to weak governance. These two characteristics of social-ecological systems jeopardize social learning in a much more profound way than the constraints that hinder the existing multi-stakeholder processes for water resource management in Europe assessed by Mostert et al. (2007) .
In this paper, we analyze an action research project that set up a dialogue between local stakeholders in a situation of weak governance of the social-ecological system. The research took place in the Chaouia coastal region of Morocco, where the weak governance resulted in a groundwater and agricultural crisis. The study was carried out in the framework of the Aquimed project (2007) (2008) (2009) (2010) , which developed methods to support stakeholders in undertaking foresight analyses to assess interrelated agricultural development and groundwater management strategies in Mediterranean coastal regions.
First, we review approaches that attempted to initiate a multi-stakeholder dialogue in situations that were not favorable for such a dialogue. Second, we present the Moroccan case study in terms of the water resource, its uses, and the relations between actors that led to weak governance. Third, we describe the method used to set up a multi-stakeholder dialogue. Fourth, we describe the implementation of the dialogue, followed by the participants' evaluation of the process. Finally we discuss how this dialogue paved the way for social learning.
Approaches to Initiate a Multi-Stakeholder Dialogue in Unfavorable Situations
Different approaches to enable a multi-stakeholder dialogue have been tested in contexts involving one or more of the three above-mentioned characteristics of social-ecological systems that often result in weak governance. Sultana and Thompson (2004) organized a dialogue involving all categories of users of a natural resource and, since most of the users did not belong to any particular organization, the researchers created groups. When actors show a lack of interest in natural resource management, capacity building may help raise awareness about the issues related to this resource (Ducrot 2009 ). To deal with the lack of trust between stakeholders, Baldwin and Ross (2012) held separate workshops with different groups of stakeholders in preparation for a joint meeting. During these separate workshops, participants had to 'put themselves into the skin' of other stakeholders. Finally, in situations where direct control of the use of natural resource is difficult and costly, indirect ways of influencing these uses may be considered (Shah 2009 ). In such situations, the participatory analysis of options to manage the socialecological system may benefit from the use of scenarios of changes in the system (Ravera et al. 2011) . These scenarios may be constructed in collaboration with the stakeholders with the aim of fostering the actors' capacity for reflecting on their environment based on their own knowledge (Gidley et al. 2009 ).
All these approaches succeeded in implementing a dialogue between actors, which led to mutual learning. They did not lead to social learning as defined by Reed et al. (2010) , but they managed to overcome some obstacles in the way of achieving social learning.
Case Study
The information presented here comes from a preliminary analysis undertaken in 2008 and 2009 . The analysis included interviews with actors and attendance by the research team at meetings between farmers and the staff of the Department of Agriculture and Sea Fishing (hereafter referred to as DoA) (see Bento et al. 2009 for more details on interviews with the farmers).
Background
The 1,200 km 2 coastal Chaouia aquifer is located in the Doukkala-Abda region south-west of Casablanca. A 700 km 2 study area was selected in the western part of the aquifer between the towns of Azemmour and Bir Jdid, in view of the fact that in the eastern part there is considerably less irrigated farming. Within this area (Fig. 1) , the study focused on the area close to the seashore, since the southern part was not subject to groundwater overuse. The aquifer is recharged almost exclusively by rainfall infiltration. The aquifer is connected with seawater, and there is thus a risk of seawater intrusion in the case of groundwater overexploitation. The groundwater level and salinity rates are very sensitive to rainfall patterns (Younsi et al. 2001 ). Large-scale use of groundwater for the irrigation of citrus and vegetables started in the 1960s. In the 1980s, the region experienced a golden age. This "Moroccan California", as it was known at the time, supplied the majority of vegetables produced in Morocco for export. The parastatal International Trade Office organized the production and export of the vegetables. Seawater intrusion, which was first observed in the 1980s, was the result of simultaneous groundwater overexploitation and drought. In the 1990s, the end of the International Trade Office's intervention and the spread of pests resulted in disorganization and weakening of the agricultural sector. Export of vegetables almost completely stopped. In addition, since the beginning of the 2000s, many farmers have been forced to reduce their activities in the inland part of the study area owing to falling groundwater levels. Despite this agricultural crisis, no large-scale development of tourism is planned for the coastal Chaouia region (with the exception of a small coastal fringe) in the next 15 years, neither is there a plan for industrial development. Consequently agriculture is likely to remain the main employment opportunity for inhabitants of the area.
In 2010, apart from a very limited number of boreholes for drinking water in rural communities, all the groundwater withdrawn was used for the irrigation of approximately 6,500 ha of farmland. Most of the area is equipped for drip irrigation. The Bouregreg Chaouia Catchment Management Agency (see below for a description of the agency) calculated the water deficit to be 10 million cubic meters per year. Three main zones can be delimited based on groundwater status ( Fig. 1 ): in Zones A and C, groundwater has become saline, while in Zone B, it has become scarce. In zone A and the coastal part of zone C, groundwater salinization is being caused by seawater intrusion. In the inland part of zone C, salinization also occurs but is due to the presence of salts in certain layers of the aquifer (Fakir et al. 2001) . The limits of the zones are not precise and may overlap: in the area close to the limit between Zone A and Zone B, farmers are confronted with both water scarcity and salinity. Berahmani et al. (2012) identified two main strategies used by farmers to cope with the groundwater crisis (related to either the quality or quantity of water) in the costal Chaouia region. Some farmers drilled new boreholes on their own or neighboring land to ensure access to sufficient fresh water. This strategy enabled them to continue with the same water intensive cropping systems. When fresh water was no longer available, often they moved to other areas or quit agriculture altogether. The majority of other farmers lacked the financial means for this strategy. They grew fewer vegetables and replaced vegetables by more saltresistant crops in the coastal area. They also increased rainfed crops and cattle rearing. Some sought part time or full time off-farm employment. During interviews, farmers had difficulty in formulating clear projects for the future, both for their own farms and for the communities in which they lived. Many farmers thought that there were no individual or collective ways to ensure sustainable agricultural activity in the region in the future.
The DoA was in charge of planning and supporting the development of the agricultural sector. In 2008, the DoA introduced a new policy for the agricultural sector called the Green Morocco Plan. As part of this policy, the DoA drew up its action plan for the Doukkala-Abda region in 2009 with very little input from farmers. The DoA intended to recreate the golden age of the 1980s. To this end, the DoA focused on two projects. First, water from the neighboring Oum Rbia River would be piped in to irrigate a 2,500 ha irrigation scheme in the southwestern part of the aquifer (corresponding approximately to Zone A). This project, which was designed in the 1990s, was never implemented owing to over allocation of water from the Oum Rbia River and lack of funding. The second project was to re-establish the activities of the International Trade Office to encourage the export of vegetables. In 2009, discussions began between the Trade Office and a group of experienced farmers. However, the two parties were unable to reach agreement on the terms of a partnership. In private discussion, many DoA staff expressed their doubts about the feasibility of the two projects. However, during the design of the regional action plan, the almost exclusive focus on the two projects limited discussion of possible alternatives.
Weak Governance of Groundwater Resources and of Their Uses
Two catchment management agencies were responsible for the management of the aquifer, one for the area west of Bir Jdid, and the other for the eastern part. These agencies were independent authorities under the responsibility of the Ministry of Energy, Mines, Water and Environment. They were in charge of the management of surface and ground water resources in much larger catchments than the Chaouia aquifer. In application of the 1995 Water Law, both agencies had established that farmers who already had or wished to drill a well or a borehole in the Chaouia aquifer to a depth of more than 15 m, had to register and obtain official authorization.
In practice, for both agencies, the aquifer was not a real priority, and the means at their disposal for intervening in the field were limited. Apart from monitoring piezometric levels and salinity rates, the two agencies were not active in the study area. In 2010, even though almost all existing wells and boreholes drilled in this aquifer were deeper than 15 m, the drilling and use of wells and boreholes remained uncontrolled. Most farmers were not registered by catchment management agencies as groundwater users.
There were very few active farmers' organizations. The Chamber of Agriculture functioned at the regional level and its representatives mainly originated from the local rural elite. In practice, the Chamber had few links with grassroots farmers.
The DoA and the catchment management agencies previously had very few opportunities to meet owing to the absence of agency activities in the region. Moreover, after the state's withdrawal in the 1990s, most farmers almost never interacted with public organizations concerning their agricultural activities (for this reason, power relations were also limited). In the few meetings the DoA had with some of the farmers during our preliminary analysis, both the DoA staff and the farmers put forward their own scenarios for the future of the region. The farmers claimed that irrigated farming was doomed to disappear owing to the worsening groundwater and agricultural crisis. The administration's discourse was based on the official agricultural development plan, and no doubts were expressed about either the relevance of the plan or the possibility that it would not be implemented.
The administrative staff generally held the opinion that the farmers spent their time complaining rather than making proposals, and that there was consequently no point in discussing possible actions with them. Neither did the farmers expect much from interacting with public organizations. Many farmers recalled the time they had wasted during the many meetings held in attempts to restore the local activities of the International Trade Office, which ultimately failed. Overall, both parties considered their past encounters to be unsatisfying in terms of both content and outcome.
The staff of the DoA were not very knowledgeable about groundwater resources and uses, which were not their responsibility; nor were they particularly interested in the set up of a control over groundwater use. Neither did the farmers discuss the need to control groundwater use among themselves. In fact, the farmers thought that rainfall was much more important than the agricultural use of water in explaining the dynamics of groundwater levels and salinity rates (Bento et al. 2009 ). In Zone B, farmers were aware of the interdependence between neighboring boreholes, but most defended the right of farmers to freely use the water pumped on their own land.
The interrelated agricultural and groundwater sectors in the Chaouia area thus met the three characteristics of social-ecological systems listed in the introduction, and its governance can be described as weak. Governance was especially weak compared to governance at national level (with a historically strong administration) and compared to the governance of other Moroccan aquifers (Faysse et al. 2012a ).
Methodology
A multi-stakeholder dialogue was organized with the aim of collectively identifying and analyzing strategies to face the agricultural crisis. The researchers chose an action research approach (Greenwood and Levin 2007) , in the sense that, even though researchers designed the multi-stakeholder process, they teamed with local actors during the process to create knowledge on ways to improve the sustainability of the social-ecological system. The Aquimed team assumed the roles of facilitator, co-researcher and observer (Steyaert and Jiggins 2007) . When facilitating the actors' collective thinking and production of ideas on how to tackle the agricultural crisis, the team left the stakeholders the choice of the issues to be discussed. In particular, the research team considered that in the short term, prospects for regulation of groundwater usage were limited. For that reason, the team decided not to focus on this issue but to let the actors decide whether they wished to tackle it or not. The team also decided they would not challenge the assumption of many farmers that seawater intrusion was mostly due to drought.
Getting Stakeholders On Board
Since the catchment management agency in the study area was not active, the main partner representing public organizations was the DoA. The project was presented to stakeholders as action research aiming at getting local actors to discuss ways of facing the agricultural crisis together. The team underlined the fact that the process had no planned links with decision making but pointed out to farmers that the process would provide an opportunity to discuss their ideas with staff from the DoA. After the project had been presented to senior staff of the regional DoA office, these staff decided that a group of engineers from the DoA should take part in the process. These relatively young DoA engineers occupied mid-level positions in the administration. They were interested in the process because they did not have much opportunity for internal open discussion about agricultural development strategies.
The team preferred to invite farmers who came from the same villages rather than attempting to ensure a wide range of farmers' profiles. Farmers who knew each other could more easily reach a common view of problems, scenarios, and possible solutions that they could later present to other actors (Faysse et al. 2012b) . A group of farmers was identified in each of the three zones that had been previously defined based on groundwater status: 1) Group G A was made up of small-scale farmers from Zone A; 2) Group G B included farmers in Zone B who were specialized in vegetable growing; and 3) Group G C included larger-scale farmers from Zone C (Fig. 1 ). These farmers were of different ages and levels of education.
At the beginning of the process, some farmers lacked confidence in the research team, i.e., they felt the same way about the team as they felt about the public organizations with whom they usually interacted. To build their trust, the research team provided some support. The idea of creating a milk collection cooperative had been circulating for some time in Group G A , and the team organized a visit to neighboring dairy units. A workshop on techniques for vegetable production was organized with members of Group G B . Such activities also helped identify opportunities to support agricultural activities in both groups.
Organization of the Workshops
The research team chose not to have a joint meeting with all the actors at the outset. The failure of previous joint meetings in the region showed that preliminary work with each group of actors was indispensable. Thus, the process started with separate workshops for the farmers and DoA staff. The aim of these workshops was to prepare for a final regional workshop attended by both farmers and DoA staff. Each workshop brought together between eight and 30 participants.
The discussion of strategies to face the crisis was based on scenarios for the future of the agricultural sector in the study area. The preliminary analysis showed that both the farmers and the DoA tended to refer to the past when judging the current situation and envisaging possible futures. The scenario method was used to help both the farmers and the DoA to develop a number of alternatives that would not be limited either to confirming current dynamics or to reverting to a past situation. The scenarios were designed based on the identification of main drivers of change, and the assessment of their possible evolution situated approximately 15 years in the future. This corresponds to a rather short term future for scenarios involving the evolution of water resources and their management (March et al. 2012 ). This choice was made mainly because, for both farmers and the staff of public organizations, the region would already be quite different within a horizon of 15 years depending on the way the main drivers of change evolved (e.g., groundwater overexploitation or the construction of an irrigation scheme) (Faysse et al. 2012b ). Moreover, the research team considered it a priority to improve the stakeholders' capacity to play an active role in the definition of possible futures. For that reason, building the scenarios together during the workshops was preferred to presenting scenarios based on expert knowledge and prepared in advance. These scenarios did not include quantitative assumptions, due to a lack of data and also to the fact they were designed during the workshops (Faysse et al. 2012b ).
The first workshops with the three farmers' groups (W 1 F, see Fig. 2 ) were devoted to analysis of past changes and current agricultural dynamics at the village level, and to ranking the factors that determined change. The second series of farmers' workshops was devoted to designing scenarios for agricultural development at the village level, at a horizon of several years, based on assumptions regarding the previously identified main driving factors of change. Farmers were invited to design separate scenarios for the evolution of each main driving factor of change. In parallel, during the first two workshops with the DoA staff (W1A and W2A), different driving factors were identified. As it was easier for the DoA staff than for the farmers to design global scenarios (the official development plan was already one of these scenarios) the DoA staff framed scenarios for the future of the agricultural sector using all the identified driving factors together. During workshop W 3 F, representatives of the three farmers' groups discussed the results of their previous work, made a joint assessment at the regional level, and outlined strategies to cope with the groundwater and agricultural crisis. They then took part in a role-playing game to improve their understanding of the roles of the main public and private organizations in the area, of the resources available to the organizations and the constraints they faced. Participants played the roles of local administrators from the DoA, the catchment management agency, and the dairy industry. They had to define and coordinate intervention plans, first in a period of abundant water with marketing problems and then in a period of severe drought and a groundwater crisis.
Workshop W 3 A was for representatives of the catchment management agency, the DoA and local municipalities. Participants assessed groundwater resources and the agricultural sector. They also took part in a role-playing game that aimed at a more field oriented discussion, in order to avoid wishful thinking. Participants played the roles of farmers in the region. Finally, participants discussed and refined the scenarios prepared by the DoA staff during the first workshops, together with possible strategies to face the agricultural crisis.
During the final workshop, a farmers' representative and a representative of the DoA group presented the work accomplished during the previous workshops in terms of assessment, scenarios, and possible actions for tackling the main problems. Then, in small groups, participants discussed the actions proposed by both farmers and DoA staff in three main topic areas (water, marketing, and the supply of inputs). This was followed by a wrap-up session.
At the end of the final workshop, seven farmers and seven staff members of public organizations were invited to score several aspects of the process using poor (0), average (1) or good (2). Ex-post interviews were also conducted with participants who had been involved in most stages of the process, i.e., seven farmers (two or three from each group) and six engineers from the DoA. In both cases the relevance of the process, the quality of the method, the learning that took place, and the added value of the ideas produced during the workshops were discussed.
Results

Workshop Implementation and Results
In the W 2 F workshops, all the farmers' groups identified access to water as the single most important factor for change. In Groups G A and G B , in scenarios of the future, this amounted to whether future rainfall would be sufficient or not. If future rainfall turned out to be sufficient, most farmers in Groups G A and G B planned to increase vegetable production, and in the event of successive droughts, to shift to cattle rearing (in this region the most common forage is rainfed maize). In Group G C , the single most important factor for change was whether the village would be connected to a planned drinking water supply network. This connection would enable them to water their animals, especially cows, which were affected by drinking saline water. Farmers in Group G C planned to increase cattle and chicken rearing if they were connected to the water network and thought they would need to look for off-farm employment if this did not happen. All the groups considered these factors to be extremely uncertain, and, in the farmers' opinion, would lead to quite different paths of change at the farm and village levels. The other main factors for change were the prices they obtained for their farm products and the cost and quality of inputs. Here, the issues discussed were not so much the variety of possible futures, which would all lead to an increase or a decrease in the production of market crops; instead, discussions with farmers focused on identifying actions to resolve difficulties in the supply of inputs and in marketing their products.
In workshop W 3 F, the three farmers' groups agreed on a common analysis of the area and of the actions needed to solve the problems related to water access, inputs, and marketing. They found no difficulty in conducting assessments at the scale of the whole study area.
The DoA staff constructed four scenarios. The first two scenarios concerned only Zone A and assumed the irrigation scheme would be constructed. The first scenario involved no specific support for small-scale farmers and assumed their subsequent disappearance to the benefit of large-scale capital-based farms. The second scenario included a range of policies to ensure the economic sustainability of small-scale farms located within the irrigation scheme. The two remaining scenarios covered the whole area and assumed that the irrigation scheme would not be built. The third scenario was a business-as-usual scenario, with no public action to help farmers adapt to the groundwater crisis. This led to a major decrease in irrigated farming. The fourth scenario was based on a series of actions designed to support farmers in adapting to the scarcity of fresh groundwater.
In the farmers' role-playing game, the participants learned about the functions and means available to the main organizations responsible for the management of agriculture and water resources in the area. The role-playing game with the staff of public organizations helped the participants take a broader view of existing policies for agriculture and water resources management in the region. In planning the development of farms during the game, the staff, acting on their own initiative, ignored existing policies. In particular, the regional action plan did not include dairy activities. In the game, all the participants considered such activities to be an indispensable part of a risk reduction strategy at farm level. As a participant told us later: "when you play the role of a farmer, you can't be sure the administration is actually going to do anything". This activity helped legitimize the importance of the dairy sector for the region in subsequent discussions.
During the final workshop, the farmers and DoA staff engaged in open and constructive discussion, particularly in the sessions in small groups. Farmers and the DoA staff generally agreed on the main development issues. Farmers thought that the scenarios they had built based on the evolution of some factors of change were largely compatible with the more global scenarios drafted by the DoA staff. However, the farmers and the DoA staff differed on some of the proposed actions (Table 1 ). In particular, in the light of past failures, the farmers' enthusiasm for the DoA's proposal to re-establish export channels was lukewarm. Most farmers preferred the creation of a daily market in the center of the area, so they would be able to bring their products to market more easily and be in a better position to discuss prices with middle men. Farmers also emphasized their interest in developing dairy farming. Group G C described their attempts to become connected to a rural drinking water system. These projects had not been considered by the DoA staff. 
Participants' Evaluation of the Process
All the participants at the final meeting emphasized their interest in the process (in the questionnaire they filled in, all the participants interviewed gave a score of 2, i.e. a positive evaluation, for relevance). Farmers and staff scored the creation of a space for dialogue with an average of 1.6 and 1.7 respectively.
Farmers appreciated the quality of the discussion with the DoA staff, underlining the contrast with previous encounters. However, they also pointed out that such a process would only be useful if it subsequently led to the implementation of the actions discussed. The DoA staff underlined the quality of the discussions with farmers, who, contrary to their expectations, had not come to complain but to make suggestions and to discuss on a peer-to-peer basis. The DoA staff also appreciated the quality of the process per se: they valued the opportunity for open discussion of desirable developments and of the relevance and practicality of certain actions in the regional action plan. They were more enthusiastic than the farmers about the method used. The farmers and staff of public institutions scored the relevance of the methods and tools used 1.6 and 1.8 respectively. The DoA staff appreciated meeting other organizations such as the catchment management agency, with whom they almost never had contact. The DoA staff also pointed out that the preliminary analysis could have been more detailed, and that the three communities selected were not representative of the diversity of the situations in the area. Farmers scored the involvement of all stakeholders with an average of 1.7, but the DoA staff scored it only with an average of 1.4.
The staff of the DoA and the farmers also evaluated the learning that took place during the process. An average score of 1.8 for collective learning was given by both groups. The process enabled a move from initial assessments by the DoA staff of either complete acceptance or complete rejection of the possibility of successful implementation of the regional action plan, to positioning its implementation as one possible scenario among others. However, the DoA staff considered that they had learned more about the methods used to support group discussions than about the actual ideas that were discussed. Farmers stated that they learned about the functioning of public organizations, especially thanks to the roleplaying game. However, even though they acknowledged improvements in the way they discussed with staff of public organizations in the final meeting, they considered that one meeting was not sufficient to alter their view of public institutions. An average of 1.1 was given by farmers for a change in their opinion about other actors, while an average of 1.4. was given by the staff of public institutions .
Despite participants' positive assessments, there was no follow-up to the discussions. The farmers' organizations and local municipalities lacked the ability to lead such a dialogue and the catchment management agencies did not consider the issue a priority. The DoA did have sufficient staff to maintain such a dialogue, but had no responsibility and limited interest in doing so.
Discussion
The actions proposed by the farmers and the DoA staff did not represent radical changes from the existing situation. The actions did not include direct management of groundwater, e.g., limiting the drilling of new boreholes. The actions considered did not involve off-farm activities such as tourism. Thus, farmers and the DoA remained focused on coping strategies (Osbahr et al. 2008) , both in terms of the time scale and the types of actions and economic activities they considered.
All the actions proposed are likely to improve the farmers' capacity for coping with the groundwater crisis in the short term, by providing alternative water resources, by decreasing the vulnerability of farming systems to groundwater, or by increasing the profitability of production systems. Some of the actions discussed in the final workshop may reduce groundwater use, in particular the development of rainfed orchards, poultry, and alternative water supply systems. The impact of increased dairy farming on groundwater use was not clear, since farmers may rely on rainfed forage crops but may also irrigate them, especially since maize can tolerate irrigation with brackish water. Setting up a local market and improving the supplies of inputs were likely to increase the profitability of existing vegetable production systems. Consequently, these two actions may not reduce (and may even increase) the use of groundwater. These actions, if implemented alone, would thus not reduce the longterm vulnerability of the social-ecological system (see Berahmani et al. 2012 for further discussion on this aspect).
The dialogue thus faced several limits that prevented it from triggering social learning: a lack of perspective on long-term sustainability; too brief interactions between the different actors; and the absence of diffusion of learning to wider social units (Reed et al. 2010) . Despite these limitations, farmers and staff of public organizations improved their understanding of each other's interests and their opinions largely converged on the diagnosis of the ongoing crisis. The process led participants to question their assumption that genuine and fruitful discussions with their "counterparts" (either farmers or the public organizations) were impossible. This means one less stumbling block on the road to social learning in the Chaouia region.
A multi-stakeholder process to enable social learning should explicitly deal with the three characteristics of social-ecological systems that resulted in weak governance in the Chaouia region. Dealing with the first characteristic (actors' limited capacity to interact with each other) means organizing a longer multi-stakeholder dialogue, which would provide space and time for stable groups of farmers to interact with staff from public organizations and learn to exchange viewpoints. Dealing with the second characteristic (actors' limited interest in being involved in the management and limited trust) could combine assessment of long-term strategies to enhance the resilience of the social-ecological system (including tackling the issue of how to ensure sustainable use of groundwater) with interacting with short-term development projects to ensure the continued interest of farmers. Ensuring the involvement of senior staff of the DoA and the catchment management agency would also be necessary.
The third characteristic (difficult and costly implementation of direct control of the uses of natural resources) calls for a wider array of actors being involved in the process, including actors who are able to assess strategies that could act and have an impact beyond the field of water resource management (Shah 2009) . A longer period of multi-stakeholder dialogue and a wider range of actors participating in the dialogue would facilitate the diffusion of learning to wider social units.
Conclusion
The process described here enabled a productive, though short-lived, dialogue among local stakeholders in a situation of weak governance. The preliminary analysis was a key element in assessing constraints to dialogue between the actors, and made it possible to design a multi-stakeholder process that took into account how to overcome these constraints. The dialogue process described in this paper paved the way for social learning in a situation of weak governance of the social-ecological system, by challenging the pessimistic assumptions of actors about the possibility of productive collective thinking, and by clarifying what may be needed to make social learning possible in such unfavorable circumstances. Even more than in situations of less weak forms of governance, these ways require adopting a "strategic approach" to social learning, as advocated by Röling and Maarlveld (1999) .
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